Deposition of particles in the lungs of infant and adult rats after direct intratracheal administration.
The study of neonatal pulmonary defense mechanisms has been limited by difficulty in administering foreign material into the lungs of newborn animals. We have developed and standardized a simple method for the intratracheal instillation of particles into the distal airways of newborn rats. We used this method to compare intrapulmonary particle deposition in neonatal and adult rats. We instilled 51Cr-labeled microspheres (11 microns diameter) by direct intratracheal inoculation into the lungs of neonatal (< 2- or 19-h-old) and adult (6-week-old) Sprague-Dawley rats. Immediately after microsphere instillation, the lobar distribution of the particles was analyzed by scintillation counting. The anatomic location of the particles was determined by autoradiography. The instilled microspheres reached all lobes in both lungs of neonatal and adult rats. The pattern of distribution in the right lung was nearly identical in the neonatal and adult rats. In the left lung, however, particles deposited preferentially in the cranial lobe in neonates but in the caudal lobe of adult rats. Analysis of the location of particle deposition in the lungs indicated that 64% +/- 6.85 (n = 4) reached the distal airways in the neonates vs. 85% +/- 3.3 (n = 6) in the adults, whereas the remainder deposited in the conducting airways. This method provides an effective means of delivering particles into distal airspaces of neonatal rats and can be used to study pulmonary defense mechanisms in newborn animals.